Insufficient potable water resources and poorly treated drinking water quality are the world's number one cause for preventable morbidity and mortality from water-related pathogenic microorganisms. Pathogenic microorganisms, including mycotoxigenic fungi, have been identified in treated drinking water. This paper presents a review of mycotoxigenic fungi as a health risk to the public as these fungi are responsible for allergies, cancers and opportunistic infections mainly to immunocompromised patients. The exacerbating factors contributing to fungal presence in water distribution systems, factors that lead to fungi being resistant to water treatment and treated drinking water quality legislations are also discussed. This paper provides a review on the prevalence of mycotoxigenic fungi and their implications to public health in treated drinking water, and the need for inclusion in treated drinking water quality regulations.
INTRODUCTION
The environment is naturally rich in microbial diversity, most of which has not been studied yet and is currently unknown (Tekere et al. ; Fakruddin & Mannan ) .
Surface water, even when treated, has occasionally been associated with harmful infectious disease outbreaks, mostly caused by human and animal enteric pathogens Most countries' water quality legislations neither clearly address fungi, nor its perceived public health impacts or even set parameters for the control of fungi in treated drinking water (Oliveira et al. ; Babičet al. , ) . The European Union (EU) drinking water directive stipulates that treated drinking water should be 'free from any microorganisms and parasites and from any substances which, in numbers or concentrations, constitute a potential danger to human health' (Babičet al. ). While the intentions of the directive are clear and meant to protect public health, the fact that even in contaminated water, fungi are not usually present in 'numbers or concentrations' characteristic of bacteria and other microbial contaminants, has led to the omission of fungi from the battery of routine drinking water quality monitoring tests. Consequently, this has led to the lack of information about the possible human health impacts of its presence in drinking water sources (Babičet al. ).
MICROBIAL QUALITY OF TREATED DRINKING WATER
Microbial quality of water is usually monitored by measuring microorganisms using indicator organisms such as Escherichia coli (Obi et al. ) . However, over-reliance on indicator bacteria to determine the sanitary and public health safety of treated drinking water has its own challenges, including the fact that other pathogens like enteroviruses and protozoa are more resistant to disinfection than E. coli, such that a zero count of E. coli does not essentially indicate the absence of other microorganisms (WHO a; Meals et al. ) . Heterotrophic plate count is the only indicator method for fungi as it is used to indicate changes in microbial concentration that show entry or regrowth in treated drinking water (Zerzghi et al. ; Babičet al. ). The problem, however, is that there is no regulatory value with the heterotrophic plate count, leading to a conclusion of compliance that is defined as a 'no The USEPA did look at the addition of microsporidia in drinking water regulations although it was later withdrawn from its 'Contaminant Candidate List' (Babičet al. ).
Sweden is the only country that currently includes specific measures for the monitoring of micro-fungi in treated drinking water. The Swedish Drinking Water Guidelines specify a criterion of 100 CFU of micro-fungi per 100 mL in treated water as being fit for human consumption (Sammon et al.
).
The EU only issued a recommendation for mycotoxins to protect consumer's food and animal feeds from harmful effects of mycotoxins that became effective as legislation from the Fungal deposition in water distribution systems is attributed to spores and not hyphae growth, which raises concerns that mycotoxins' production of taste and odour problems suggest that vegetative growth occurs in situ (Doggett ). In the water distribution system, the biomass of microorganisms suspended in the water phase is the main site of the occurrence of fungi belonging to moulds, including pathogenic species that are harmful to humans (Grabińska-Łoniewska et al. ). Fungi in treated drinking water have been identified in most countries, as shown in Table 1 .
Fungi in treated drinking water from the various investigations, as shown in Table 1 , demonstrates that the most prevalent fungi are Acremonium sp., Alternaria sp., Aureobasidium sp., Aspergillus sp., Chaetomium sp., Cladosporium sp., Epicoccum sp., Exophiala sp., Fusarium sp., Geotrichum sp., Mucor sp., Paecilomyces sp., Penicillium sp., Phialophora sp., Phoma sp., Rhizopus sp., Trichoderma sp. and Babičet al. ). These persistent fungi normally originate from soil, wood and decomposing plant material (Fox et al. ) , which explains why they end up in raw water. Cladosporium sp., Penicillium sp., Fusarium sp., Penicillium sp., Aspergillus sp., Phoma sp., Epicoccum sp., Trichoderma sp., 
PUBLIC HEALTH IMPLICATIONS OF MYCOTOXIGENIC FUNGI IN TREATED DRINKING WATER
The presence of fungi in treated drinking water and its health impacts were not taken seriously until cases caused 
FUNGAL-BACTERIA INTERACTIONS AND CORRELATIONS IN WATER DISTRIBUTION SYSTEMS
It is key to ascertain the prevalence of fungi and make deductions as to the interactions and correlations between fungi and bacteria and any need to include fungi in drinking water standards. Bacteria and fungi exist and interact in many environments as they often share a common substrate. 
).

Disinfection
The use of disinfection in water treatment as a public health measure has shown a major decline in people contracting water-related diseases from drinking water (EPA ). 
Ozone
Ozone inactivates fungal species by causing an irreversible cellular damage (Rojas-Valencia ). There are resistant species to ozone like Trichoderma viride that is slightly affected only in elevated concentrations and Penicillium spinulosum which is the most resistant due to its hydrophobic surface (Hageskal et al. ) .
UV radiation
Fungi with pigmented spores such as Aspergillus and Penicillium have better defence against radiation and are not responsive to UV treatment (Hageskal et al. ) . The radiation cannot destroy fungal species even in slightly turbid water as the fungi tend to be harboured within the particles and escape disinfection (EPA ). Furthermore, disinfection methods by exposing some species of fungi to UV light may seem futile as strongly melanised spores of Aureobasidium pulullans and Aureobasidium melanogenum have shown resistance to elongated radiation interactions (Castiglia & Kuhar ) .
Free chlorine
Chlorine is the mainly used form of disinfection in most water treatment plants in many countries. Although chlorine is widely used as a strong oxidant, that is reliable in removing or the inactivation of many harmful microorganisms in water when evaluated against other microorganisms, fungi were discovered to be more resistant to chlorine inactivation than the commonly used indicator organism E. coli Although routine examination of fungi can be difficult as cautious and experienced personnel are key, nevertheless,
this cannot be disregarded anymore as fungi influence water quality in many ways.
